A technical aspect of great importance in liver transplantation (LTx) is the maintenance of the hemodynamic status of the recipient during the anhepatic phase. In the conventional technique, the liver is removed en bloc with the retrohepatic portion of the inferior vena cava (IVC), interrupting the venous return of the infradiaphragmatic bed. In order to overcome the consequences of this maneuver, a temporary venovenous bypass (VVB) driven by a centrifugal pump is usually used, allowing diversion of the IVC blood flow to the superior vena cava.
(1) More recently, the piggyback method of LTx was described, in which the diseased liver is removed with preservation of the retrohepatic portion of the IVC. (2) Thus, flow through IVC can be maintained, precluding the need for VVB and its inconveniences. (6) This methods avoid the risk of extracorporeal circulation such as air and thrombotic pulmonary embolism, (3) and lymphatic fistulas in the axillary and inguinal regions, (4) where incisions for the placement of catheters are performed. In addition, there a lower cost of the procedure (specific catheters, extracorporeal pump machine, equipment operator, and so on).
In contrast to these advantages, there is a concern regarding a higher incidence of hepatic venous outflow blockade in piggyback LTx recipients, which has been reported by some authors (5) and denied by others. (3, 6, 7) Notwithstanding this controversy, we are unaware of any prospective randomized trial that it looked to compare the frequency of this complication in the two methods.
2-Aim
To compare the frequency of hepatic venous outflow blockade after conventional VVB or piggyback LTx.
3-Patients and methods
Forty-two LTx candidates, who will participate of the research protocols randomization of both genders patients, with age between 18 and 60 years, to two groups: LTx performed using the conventional or the piggyback method. Randomization will be conducted immediately before the surgery, by using a table of random numbers.
Exclusion criteria include "familial amyloidotic polyneuropathy" diagnosis, liver retransplantation, active infection, technical impossibility of accomplishment of the surgical method predicted by randomization, necessity of temporary porto-caval anatomosis, and reduced (partial) liver graft. As the patients will be shared with these two studies, the same criteria will be adopted in the current protocol.
In the two groups, the pressure gradient between the hepatic vein and the right atrium will be evaluated. All the necessary procedures for these measurements are also required in the two previously approved protocols or are routinely performed in LTx.
According to these protocols, a catheter will be introduced into the graft's right hepatic vein for blood samples collection. In the current research, this catheter will be used for free hepatic vein pressure measurement. Right atrium pressure was obtained in all LTx by using a Swan-Ganz catheter (routine procedure).
Measurement of hepatic vein and right atrium pressure will be performed once, simultaneously with the last blood sample collection required for the other research protocols, it means, 120 minutes after graft revascularization. "Hepatic venous outflow block" will be considered when a FHVP-CVP gradient higher than 3 mm Hg is registered.
The frequency of "hepatic venous outflow block" will be compared between the two groups by Yates-corrected Pearson's chi-squared test. A 5% significance level will be considered. The sample size (21 patients in each group) would be sufficient expecting an outflow block frequency of 0% and 25% in conventional and piggyback groups, respectively. These ratios were selected considering that the occurrence of complications of the venous drainage are very rare in conventional transplantation while an incidence as higher as 25% has been reported after piggyback. (6) 
